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naSromis zogadi daxasiaTeba 

 

samuSaos aqtualuroba. XX saukunis miwurulSi damoukidebeli 

qveynebis Camoyalibebam da maTma integraciam msoflios ekonomikur 

sistemaSi, sruliad axali amocanebi dasaxa axlad Camoyalibebul 

da aseve darCenili qveynebis winaSe. `gaixsna sazRvrebi~ axlad 

Camoyalibebul qveynebsa da danarCen msoflios Soris, Camoyalibda 

axali satransporto mimarTulebebi, ramac gamoiwvia saerTaSoriso 

derefnebis Seqmna da funqcionireba ramdenime qveyanaSi 

erTdroulad. yofili saqarTvelos sabWoTa socialisturi 

respublika gaxda umniSvnelovanesi damakavSirebeli qveyana aziasa 

da evropas Soris, xolo misi satransporto sistemis wamyvani 

dargi, rkinigza, `Cixobrivi~ gzidan gadaiqca satranzito gzad. 

Catarebulma analizmma gviCvena, rom saqarTvelos rkinigziT 

gadazidul tvirTebs Soris daaxloebiT 60% navTobtvirTebia. 

gamokvleviT dadginda, rom saqarTvelos rkinigzis mTavar 

mimarTulebaze gadazidviTi procesis sruli ciklis racionalur 

ganxorcielebaSi erT-erT Semaferxebel mizezad gvevlineba 

navTobisa da navTobproduqtebis gadamuSavebasTan dakavSirebuli 

sakiTxebi (rkinigzis gadazidviTi procesis sruli ciklis 

damamTavrebeli faza). 

cnobilia, rom navTobi da navTobproduqtebi miekuTvneba 

gansakuTrebuli saxis tvirTebs, romelTa mimarT teqnikuri, 

satvirTo, komerciuli da samanevro operaciebis warmoeba 

mniSvnelovanwilad gansxvavebulia (garTulebulia) sxva tvirTebTan 

SedarebiT. navTobtvirTebs Tavisi warmomavlobis mixedviT 

(naTeli, Savi), esaWiroeba Sesabamisi moZravi Semadgenloba; maT 

axasiaTebT, advilad aaleba, maRali xarisxis siblante, 

aorTqleba, liTonze koroziuli da adamianis organizmze mavne 

zemoqmedeba. specifikuria maTi miRebis, Senaxvis, gacemis, Casxmis, 

Camosxmis, gadatvirTvis (gadasxmis) teqnologiebi. amrigad, 

navTobtvirTebis transportireba warmoadgens rTul problemas 

da misi ganxorcielebisaTvis saWiroa gansakuTrebuli pirobebi. 
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sarkinigzo da sazRvao transportis urTierTqmedebisas 

navTobisa da navTobtvirTebis gadatvirTvis optimizacia  

SesaZlebelia mxolod racionaluri teqnikur-ekonomikuri da 

organizaciuli sqemebis damuSavebiTa da satransporto logistikis 

principebis gaTvaliswinebiT. Tu ganvixilavT am sakiTxis 

sistemuri midgomisa da satransporto logistikis poziciebidan, 

navTobisa da navTobtvirTebis gadazidvis (gadamuSavebis) procesSi 

malimitirebel rgols warmoadgens navTobterminali, anu 

Tanamedrove terminologiiT, navTobisa da navTobtvirTebis 

gadatvirTvis satransporto logistikuri kompleqsi. logistikis 

principebidan gamomdinare, man unda uzrunvelyos klienturisaTvis 

satransporto, sasawyobo da ganawilebiTi funqciebis integracia 

logistikuri jaWvis yvela monawilis moTxovnaTa sruli 

dakmayofilebis pirobebSi. unda aRiniSnos isic, rom msgavsi 

amocanebis gadawyveta logistikis gamoyenebiT jer kidev ar aris 

jerovnad Seswavlili da aqtualur problemas warmoadgens.   

kvlevis mizani da amocanebi. mocemuli disertaciis mizania 

saqarTvelos sazRvao gadamtvirTi kompleqsebis muSaobis 

optimaluri reJimebis dadgena navTobtvirTebis Sereul sarkinigzo-

sazRvao mimosvlaSi gadazidvis dros, arsebul da uaxloes 

perspeqtivaSi SesaZlo teqnikur-teqnologiuri xasiaTis faqtorTa 

analizisa da kompleqsurad gamoyenebis gziT, satransporto 

logistikis ZiriTadi kanonzomierebis srulad gaTvaliswinebis 

safuZvelze. 

aRniSnuli miznis misaRwevad naSromSi dasmuli da 

gadawyvetili iqna Semdegi ZiriTadi amocanebi: 

 Tanamedrove etapze saqarTvelos sarkinigzo-sazRvao 

kompleqsebis muSaobis analizis Catareba da maTi simZlavreebis 

urTierTSesabamisobis dadgena perspeqtiuli navTobtvirTebis 

gadatvirTvis moculobis mixedviT; 

 navTobproduqtebis gadatvirTvis racionaluri teqnologiebisa 

da optimaluri sasawyobo simZlavreebis dadgena; 
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 satransporto logistikur kompleqsebSi navTobisa da 

navTobproduqtebis gadatvirTvis xangrZlivobis Semcirebis 

gzebis gansazRvra; 

 navTobisa da navTobproduqtebis gadamtvirTi satransporto 

logistikuri kompleqsebis sistemuri gamokvlevis Catareba da 

funqcionirebis optimizaciis struqturul-parametruli da 

maTematikuri modelebis damuSaveba; 

 mecnierulad damuSavebuli daskvnebisa da rekomendaciebis 

Camoyalibeba. 

kvlevis meTodebi. dasmuli amocanebis gadawyvetaSi saerTo 

meToduri midgoma gulisxmobs rkinigzis simZlavris zogadi 

Teoriis, maTematikuri statistikis xerxebisa da meTodebis, 

sistemuri midgomisa da sistemuri analizis, operaciaTa 

gamokvlevis, imitaciuri modelirebisa da optimaluri marTvis 

Teoriebis gamoyenebas. 

naSromis mecnieruli siaxle. sadisertacio naSromis 

ZiriTadi Sedegebi, romlebic Seicavs mecnierul siaxles, Semdegia: 

 damuSavebulia satransporto-logistikur kompleqsSi navTob-

tvirTebis gadatvirTvisas sarkinigzo da sazRvao transportis 

monawileobiT teqnologiuri procesis optimizaciis 

maTematikuri modelebi; 

 dadgenilia gadatvirTvis efeqturobis amaRlebis calkeuli 

qvesistemebis teqnikuri parametrebis optimaluri mniSvnelobebi, 

satransporto procesis mimdinareobis rogorc normalur, 

aseve albaTur-ganusazRvreli cvalebadobis pirobebSi; 

 dadgenilia saqarTvelos satransporto-logistikur kompleq-

sebSi navTobtvirTebis gadatvirTvisas arsebuli da saWiro 

simZlavreebis urTierTSesabamisoba da navTobtvirTebis 

gadatvirTvis racionaluri reJimebi; 

 sistemuri midgomis meTodologiisa da navTobtvirTebis 

gadamuSavebis specifikis gaTvaliswinebiT, damuSavebulia 

navTobtvirTebis gadatvirTvis logistikur-teqnologiuri 
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struqtura da ganzogadoebuli struqturul-funqcionaluri 

sqema, satransporto procesebis dawvrilebiTi dekompoziciuri 

analizis safuZvelze damuSavebulia kompleqsis struqturul-

parametruli modelis meTodologiuri safuZvlebi da misi 

blok-sqema. 

 SemoTavazebulia gadatvirTvis kompleqsebis muSaobis optimi-

zaciis kompleqsuri meTodika satransporto nakadebis 

xasiaTisa da struqturisagan damokidebulebiT.  

disertaciis praqtikuli Rirebuleba. disertaciis mecnieruli 

Sedegebis praqtikuli realizacia, rac uzrunvelyofs saqarTvelos 

satransporto logistikur kompleqsSi navTobisa da navTob-

tvirTebis gadatvirTvis optimizacias, ganapirobebs SesaZlo 

wliur ekonomikur efeqts saSualod 6,0 mln.laris farglebSi. 

publikacia. disertaciis masalebis mixedviT gamoqveynebulia 

4  samecniero naSromi. 

naSromis aprobacia. naSromis ZiriTadi debulebebi 

moxsenebuli da ganxilulia saqarTvelos teqnikuri universitetis 

`saavtomobilo transportis~ # 46 mimarTulebis sxdomebze (2010, 

2011, 2012 w). 

naSromis moculoba. sadisertacio naSromi Sedgeba 

reziumesagan (qarTul da inglisur enebze), Sesavlisagan, 

literaturis mimoxilvis, Sedegebisa da maTi gansjisa da 

daskvnebisagan. is Seicavs kompiuterze nabeWd 169 gverds, 25 

naxazs, 5 cxrilsa da literaturis sias 84 dasaxelebiT. 

 
naSromis zogadi Sinaarsi 

 

reziumeSi mocemulia naSromis Sesrulebis safuZvelze 

miRebuli Sedegebi da maTi praqtikuli Rirebulebebi.  

SesavalSi dasabuTebulia Temis aqtualoba da mokled aris 

gadmocemuli disertaciis arsi. 

literaturis mimoxilvaSi mocemulia: a) msoflios 

politikuri mdgomareoba, satransporto bazris gadanawileba da 

Sereuli gadazidvebisadmi wayenebuli moTxovnebi XX saukunis 
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miwurulSi. b) navTobisa da navTobproduqtebis mopovebisa da 

gadazidviTi procesis ganviTarebis analizi. g) rkinigzis 

poligonebze tvirTebis intensiuri gadazidvebisa da sazRvao 

portebSi logistikuri strategiebis formirebebisaTvis 

miZRvnili samecniero-kvleviTi samuSaoebis mokle mimoxilva. 

Sedegebisa da maTi gansjis pirvel TavSi ganxilulia 

saqarTvelos satransporto logistikuri kompleqsebis muSaobis 

analizi da navTobisa da navTobtvirTebis gadatvirTvis 

saSualebebis teqnikuri da saeqspluatacio daxasiaTeba. muSaobis 

analizma gviCvena, rom dRes saqarTveloSi realurad 

funqcionirebs 4 gadatvirTvis satransporto logistikuri 

kompleqsi (sarkinigzo-sazRvao kompleqsi) – baTumis, foTis, 

yulevisa da sufsis. soxumis kompleqsi mxolod formalurad 

iTvleba saqarTvelos SemadgenlobaSi, afxazeTSi arsebuli 

separatistuli reJimis gamo. 

baTumis kompleqsis Teoriuli simZlavre gaTvlilia 

weliwadSi 18 mln.t tvirTis gadamuSavebaze, foTis kompleqsSi 

es sidide Seadgens 10 mln.t-s (am kompleqsis Teoriuli simZlavre 

iqneba 15 mln.t weliwadSi, mxolod 2014 wlidan, roca 

eqspluataciaSi Seva axali sakonteinero terminali). yulevis 

terminalis (yulevis, iseve rogorc sufsis satransporto 

logistikuri kompleqsi jer mxolod formirebis procesSia da 

upriania maTi moxseneba rogorc terminali) Teoriuli simZlavrec 

Seadgens 10-s da sufsisa ki iqneba 40 mln.t weliwadSi. 

baTumis kompleqsSi saporto pirsebze SesaZlebelia rogorc 

30, aseve 60000 t wyalwyvis gemebis (tankerebis) damuSaveba, xolo 

120000 t-isa – unavmisadgomo pirsebze. foTis portis SesaZleb-

lobaa daamuSaos mxolod 30000 t wyalwyvis gemebi. jerjerobiT 

igive mdgomareobaa yulevis terminalSi. am TvalsazrisiT 

yvelaze perspeqtiulia sufsis terminali. portis akvatoriis 

didi siRrmis gamo (18-20 m) mas saSualeba eqneba miiRos 

nebismieri wyalwyvis gemi, rasac ki gamoatarebs bosforis srute. 
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baTumis kompleqsis mTlian tvirTnakadSi dReisaTvis 

navTobtvirTebis wili Seadgens daaxloebiT 85%, xolo foTis 

kompleqsSi – 15%. yulevisa da sufsis saporto terminalebSi 

navTobtvirTebis gadatvirTvis moculobis arsebuli done 

dadgenilia maTi dRevandeli simZlavreebis mixedviT, raime sxva 

parametrebze saubari, romlebic gavlenas moaxdendnen am 

terminalebis realuri simZlavreebis gazrdaze, jerjerobiT 

SeuZlebelia, maTi formirebis procesSi yofnis gamo. amave TavSi 

ganxilulia navTobisa da navTobtvirTebis transportirebisa da 

gadatvirTvis specifika. 

Sedegebi da maTi gansjis meore Tavi Seexeba saqarTvelos 

satransporto logistikur kompleqsSi mwarmoeblurobis xelis-

SemSleli pirobebis da misi gazrdis SesaZleblobaTa gamokvlevas. 

dadginda, rom dReisaTvis baTumis kompleqsSi weliwadSi 

gadamuSavdeba daaxloebiT 10 mln.t tvirTi, saidanac TiTqmis 8 

mln.t (85%) navTobtvirTia. foTis kompleqsSi wliurad 

gadamuSavdeba 6 mln.t-mde tvirTi, saidanac 15% anu 1 mln.tona. 

navTobtvirTia baTumis kompleqsSi realurad realizebulma 

simZlavrem Seadgina 63%, xolo foTis kompleqsSi – 75%. 

navTobisa da navTobtvirTebis gadatvirTvis optimizacia 

sazRvao da sarkinigzo transportis urTierTqmedebisas gulisxmobs 

muSaobis iseTi reJimebis Seqmnas, romelic uzrunvel-yofs 

yovelwliurad mzardi tvirTnakadebis Seuferxebel aTvisebas 

mocemuli teqnikuri aRWurvilobis pirobebSi, sadac Sejamebuli 

saeqspluatacio xarjebi iqneba minimaluri: 

min
1 11 1

 
  

ij

m

i

n

j
ijij

m

i

n

j
ij XCXCE ,               (1)    

sadac ijC _ 1 t tvirTis transportirebaze saWiro xarjebi i-uri 

mopovebis adgilidan j-ur portamde; 

 ijX _ i-uri mopovebis adgilidan j-ur portSi gadasazidi 

produqciis moculoba; 
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ijC _i-uri adgilze mopovebuli 1 t tvirTis gadatvirTvaze 

saWiro xarjebi j-ur portSi; 

ijX  _i-uri adgilze mopovebuli j-ur portSi gadasatvirTi 

produqciis moculoba; 

i,  j, m, n - Cveulebrivi naturaluri ricxvebia. 

gamokvlevam gviCvena, rom saqarTvelos gadatvirTvis 

kompleqsSi saWiro simZlavris uzrunvelyofaSi mniSvnelovan 

rols TamaSobs Semdegi faqtorebi: 

 ubnebze matarebelTa maqsimaluri masis, saWiro siCqarisa da 

dadgenili moZraobis zomebis realizebis pirobebi; 

 sasawyobo simZlavreebis (rezervuarebis) saWiro ricxvi 

fiqsirebuli navTobtvirTebis asaTviseblad; 

 navTobtvirTebis gadatvirTvaSi monawile satransporto 

sistemebis racionaluri urTierTqmedeba. 

gadatvirTvis kompleqsebSi realurad miwodebuli navTob-

tvirTebis moculobis analizidan Cans, rom navTobtvirTebiT 

datvirTuli matareblebis dadgenili masis realizebisas adgili 

aqvs matareblis maqsimaluri masis normebidan gadaxras. amis 

gamo matareblis saSualo Semadgenloba gacilebiT naklebia 

dadgenilze. rogorc gamokvlevam gviCvena, samtredia-baTumis 

ubanze srulSemadgenlobiani matareblebis wili Seadgens 37%, 

xolo samtredia foTisaze – 45%. aRniSnulis gaTvaliswinebiT 

dadginda, rom gadazidvisunarianobis danakargi samtredia-foTis 

ubanze aris 12, xolo samtredia-foTis ubanze – 9%. 

saqarTvelos gadatvirTvis kompleqsebSi misasvlelebi, 

samtredia-baTumisa da samtredia-foTis erTliandagiani 

magistraluri rkinigzis xazebia. satvirTo da arasatvirTo 

mimarTulebebis simZlavreebs Soris faqtiurad gansxvaveba ar 

aris. miRebulia am ubnebisaTvis saWiro gamtarunarianobis 

gaangariSebis maTematikuri modeli: 

  
erT
sam

erT
sam

pakpaksvaSsvsaSpak

svsaimteq

erT
0,5-1

n
Ijtl

jt
n

BA





 




  
)(120

)1440(
.       (2) 
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sadac teqt teqnikuri saWiroebisaTvis gamoyofili dro dRe-

RameSi; teqt =60wT; 

       saim teqnikuri aRWurvilobis muSaobis saimedoobis 

koeficineti. saim 0,95-0,97;  

sv satvirTo matareblis moZraobis svliTi siCqare;  

        j _ gadasarbenTa araidenturobis koeficienti. samtredia 

baTumis ubnisaTvis j = 0,68,  xolo  samtredia-foTis 

ubnisaTvis ki _ j = 0,86; 

       pak paketurobis koeficienti, 67,033,0 pak ; angariSebSi 

vRebulobT 5,0pak ; 

        saSl gamyof punqtebs Soris saSualo daSoreba; 

        ba  , sasadguro intervalebi matarebelTa moZraobisas 

SemzRudavi gadasarbenis SemomsazRvrel sadgurebSi. 

dadgenilia, rom 5 BA   wT; 

         aSt matareblis aCqarebasa ( at ) da Senelebaze ( St ) 

daxarjuli dro. 312  SaaS ttt wT; 

       pakl paketSi matarebelTSoris intervali; angariSebSi 

viRebT 10pakl  wT; 

       erT
sam samgzavro matareblis mier satvirTos moxsnis 

koeficienti;  

       erT
samn _samgzavro moZraobis zomebi Sesabamis ubnebze.  

(2) formulidan gaangariSebuli ubnis gamtarunarianoba 

iqneboda realurTan yvelaze miaxloebuli, rom ara teqnologiuri 

`fanjris~ faqtori. dadgenilia, rom wlis ganmavlobaSi 

samtredia-baTumis ubanze `fanjris~ mimdinareobis saerTo 

xangrZlivoba Seadgens 182 sT-s, xolo samtredia-foTis ubanze – 

195 sT-s. aRniSnulis gaTvaliswinebiT gveqneba: 

  
erT
sam

erT
sam

pakpaksvaSsvsaSpak

svsaimfanjteq

erT
0,5-1

n
Ijtl

jTt
n

ba





 




  
)(120

)601440(
,      (3) 
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sadac fanT teqnologiuri `fanjris" xangrZlivoba, saqarTvelos 

pirobebSi yvelaze gavrcelebuli variantia fanT =4 sT. 

saWiroa moZraobis zomebis uzrunvelsayofad, garda 

saWiro gamtarunarianobisa, aucilebelia matareblis moZraobis 

siCqaris saWiro donis realizeba. nax. 1-ze  naCvenebia samtredia-

baTumisa da samtredia-foTis ubnebze gamtarunarianobis SesaZlo 

done teqnologiuri `fanjrisa~ da moZraobis siCqarisagan 

damokidebulebiT. 

 
 nax. 1. satvirTo matareblebis moZraobis zomebi samtredia-baTumisa  
  da samtredia-foTis ubnebze matarebelTa moZraobis svliTi siCqari- 
  sagan damokidebulebiT: 1, 3 – satvirTo matarebelTa moZraobis  
  zomebi Sesabanisad samtredia-foTisa da samtredia-baTumis ubnebze 
  teqnologiuri `fanjrebis~ gauTvaliswineblad; 2, 4 - igive, `fanjrebis~  
  gaTvaliswinebiT 

 
rogorc naxazidan Cans, matarebelTa moZraobis dabali 

siCqaris pirobebSi `fanjrebiT~ gamowveuli danakargi Seadgens 5-

6, xolo ufro maRali siCqareebis pirobebSi – 8-9 matarebels 

dReRameSi. satvirTo matareblis moZraobis siCqaris zrda 10 

km/sT siCqariT, gamtarunarianobas zrdis dReRameSi 3-5 matarebliT. 

radgan `fanjrebis~ gareSe xazis eqspluatacia SeuZlebelia, 

amitom `fanjriT~ gamowveul danakargebs vTvliT gegmiurad, anu 

nax. 1-ze naCveneb gamtarunarianobis sidideebidan realuria me-2 

da me-4 mrudeebiT gamosaxuli doneebi. 
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amrigad, gamokvlevam gviCvena, rom teqnologiuri `fanjris~ 

mizeziT samtredia-baTumis ubanze gamtarunarianoba mcirdeba 

saSualod 5-6, xolo samtredia-foTis ubanze – 7-8 matarebliT, 

rac Seadgens SesaZlo gamtarunarianobis 20-22%. am ubnebze 

saWiro gamtarunarianobis donis realizebisaTvis, aucilebelia 

matarebelTa moZraobis saubno siCqare samtredia-baTumis ubanze 

ganxorcieldes 24, xolo samtredia-foTis ubanze 21 km/sT-iT. 

navTobtvirTebis gadatvirTva sarkinigzo transportidan 

gemze pirdapiri variantiT faqtiurad SeuZlebelia. mTavari 

mizezi am garemoebisa aris moZravi Semadgenlobis didi raodenobiT 

koncentraciis SeuZlebloba da miwodeba daclis frontze. 

sarkinigzo transportis racionaluri urTierTqmedebis erT-erT 

aucilebel pirobas warmoadgens dasatvirT gemSi tvirTis 

drouli da Seuferxebeli miwodeba. am dros mniSvnelovania 

zustad iqnes gansazRvruli navTobtvirTebis Sesanaxi sawyobebis 

(rezervuarebis) ricxvi. igi ganisazRvreba Semdegi formuliT  

Vf

Q
n








365
.                           (4) 

sadac Q _ navTobtvirTebis wliuri tvirTnakadia, mln.t/wT; 

        _ terminalSi tvirTis Senaxvis vada; 

        _ Txevadi tvirTis simkvrive; 

       f _ Txevadi tvirTiT rezervuarebis gavsebis koeficienti 

)98,095,0( f ; 

      V _ erTi rezervuaris moculoba. 

nax. 2-ze naCvenebia rezervuarebis saWiro ricxvi 

asaTvisebeli tvirTnakadis moculobisa da rezervuarebis 

tevadobisagan damokidebulebiT. 

rogorc naxazidan Cans, asaTvisebeli tvirTnakadis realuri 

sididis pirobebSi (6-10 mln.t. weliwadSi), roca V1=5000t, maSin 6 

mln.t navTobtvirTis asaTviseblad saWiroa daaxloebiT 25 

rezervuari. 

saqarTvelos satransporto logistikur kompleqsSi 

gadatvirTvis saWiro donis uzrunvelyofaSi mniSvnelovan rols 
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TamaSobs navTobtvirTebis gadatvirTvaSi monawile satransporto 

sistemebis racionalur urTierTqmedeba. 

 

 nax. 2. rezervuarebis saWiro ricxvi (n), asaTvisebeli tvirTnakadis   
    moculobisa (Q) da rezervuaris tevadobisagan (V) damokidebulebiT. 
 

 
portisa da portiswina sadguris muSaobis prognozireba 

warmoadgens Sepirispirebis punqtis (gadatvirTvis kompleqsi) 

operatiuli marTvis erT-erT mniSvnelovan elements. prognozirebis 

periodebi sarkinigzo transportze ganixileba 48, 23, 12, 6 da 4 

saaTiani intervalebiT, xolo sazRvaoze – 48, 24 da 12 saaTianiT. 

xsenebuli periodebidan SeiZleba gamovyoT zusti da saorientacio  

informaciis zonebi; aqedan mniSnelovania Tu rogor urTierTobaSia 

transportis calkeuli saxeobebi zusti informaciis zonebSi. 

e.i. emTxveva Tu ara Sepirispirebis punqtSi satransporto 

saSualebebis (matarebeli, gemi) moZraobis, miRebisa da Camoyenebis 

droebi erTmaneTs da Tu ar emTxveva, rogoria maT Soris 

cdomileba drois mixedviT. nax. 3-ze naCvenebia satransporto 

saSualebebis urTierTganlageba, Sepirispirebis punqtSi maTi 

grafikuli miRebis TvalsazrisiT. rogorc naxazidan Cans, 

sainformacio zonebis mixedviT (48 saaTiani periodi) satransporto 



 14

saSualebebis ganlageba Sepirispirebis punqtis mimarT 

sxvadasxvagvaria. 

 

 nax. 3. satransporto saSualebebis urTierTganlageba Sepirispirebis  
      punqtSi sainformacio zonebis  sididisagan damokidebulebiT 

 
zusti informaciis zonaSi, sadac ori saxeobis transportis 

Sepirispirebis cdomileba unda iyos umniSvnelo, adgili aqvs 

21%-ian gadaxras. sarkinigzo transportze grafikis Sesruleba 

tolia 86, xolo sazRvaoze – 65%-is. yvelaze didi sxvaoba 

moZraobis TanxvedraSi aRiniSneba saorientacio informaciis 

Soreul zonebSi: rkinigzis transportze grafikis Sesrulebis 

procentia 53, xolo sazRvaoze 23. amrigad, navTobtvirTebis 

gadatvirTvaSi monawile satransporto saSualebebis SeTanxmebuli 

urTierTqmedebebis darRvevis saSualo sidide dadgenili 

grafikidan gadaxris daaxloebiT 20%-ia. 

marTvis TvalsazrisiT saorientacio informaciis zona 

yvelaze Zneli samarTavia. SemTxveviTi faqtorebis erTobliobis 

procenti rogorc erT, aseve transportis meore saxeobis 

mxridan, Zalian maRalia da amitom am faqtorebis gavlena 

mkveTrad igrZnoba saboloo Sedegze. sazRvao transportis 

mxridan SemTxveviT faqtorebs up. yovlisa unda mivakuTvnoT 

meteorologiuri pirobebi, xolo sarkinigzo transportis 
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mxridan es faqtorebi sxvadasxvaa, kerZod carieli cisternebis 

dagvianebuli miwodeba datvirTvaze. navTobtvirTebis gadazidvis 

Taviseburebani da sxv. 

miuxedavad imisa, rom dadgenilia saqarTvelos gadatvirTis 

kompleqsebSi rezervuarebis saWiro ricxvi, angariSebSi 

gaTvaliswinebuli ar aris zusti, saSualo da Soreuli 

informaciis zonebSi transportis saxeobebis urTierTqmedeba 

da aqedan gamomdinare grafikis Sesrulebis gavlena 

gadatvirTvis procesze.  

sazRvao transportis funqcionirebaSi meteorologiuri 

pirobebis gavlenis Semcireba saboloo rezultatze, faqtiurad 

SeuZlebelia. sarkinigzo transportis mxridan 100%-iT 

matareblis moZraoba dadgenili grafikis mixedviT SeuZlebelia 

(gauTvaliswinebeli faqtorebi). navTobtvirTebis gadatvirTvis 

dros, optimalobis kriteriums warmoadgens transportis 

romelime saxeobebis dagvianebisas (dadgenili grafikuli 

normidan gadaxrisas) rezervuarebis damatebiTi (sarezervo) 

raodenobis tevadoba, romelic gaTvlili iqneba gemis dagvianebis 

SemTxvevaSi misaRebi matareblebis daclis SesaZleblobaze da 

matareblebis dagvianebis dros _ dasatvirTad Camomdgari gemis 

datvirTvis ganxorcielebaze. 

matareblisa da gemis moZraobisas maTi dadgenili 

grafikidan gadaxris albaToba (p) SeiZleba gamovTvaloT 

Semdegi zogadi formuliT: 


nm

PPp
11

gm ,                           (5) 

sadac П – albaTobis gamomsaxveli niSani; 

      mp , gp _ Sesabamisad matareblisa da gemis grafikiT 

mosvlis albaToba; 

                m _ gadatvirTvis punqtisaken moZravi matareblebis 

raodenoba; 

n _ gadatvirTvis punqtisaken moZravi gemebis raodenoba; 
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statistikur monacemebze dayrdnobiT, realurTan 

maqsimalurad miaxloebuli pirobebisaTvis nax. 4-ze gamosaxulia 

sarkinigzo da sazRvao transportis moZraobisas maTi grafikidan 

gadaxris albaToba gasavleli manZilis sididisagan 

damokidebulebiT.  

 
   nax. 4. sarkinigzo (1) da sazRvao (2) transportis moZraobisas 
  maTi grafikidan gadaxris albaToba (P) gasavleli manZilis 

sididisagan (L) damokidebulebiT. 
 

rogorc naxazidan Cans, grafikis Sesrulebis albaToba 

gasavleli manZili sididis ukuproporciulia. magaliTad, roca 

500L  km, 988,0mp , xolo 981,0gp ; gasavleli manZilis gadidebiT 

grafikis Sesrulebis albaToba iklebs: roca  1000km, maSin 

970,0mp , xolo 955,0gp ; roca L = 2000km, maSin 948,0mp , xolo 

922,0gp . 

albaTuri monacemebis safuZvelze, baTumisa da foTis portis 

teritoriaze aigos minimum sami matareblis netomasaze gaTvlili 

damatebiTi rezervuari, rac Seadgens saSualod TiToeuli 

portisaTvis 3500 t-is damatebiT sasawyobo simZlavres. 



 17

Sedegebisa da maTi gansjis meore TavSivea ganxiluli 

saqarTvelos gadatvirTviT kompleqsebSi navTobtvirTebis 

gadamuSavebis (gadatvirTvis) optimizacia intensiuri 

teqnologiebis gamoyenebiT da misi ekonomikuri efeqtianoba. 

navTobtvirTebis gadatvirTvaSi monawile satransporto 

sistemebis urTierTqmedebis optimalobis kriteriums warmoadgens 

am procesis warmoebisaTvis saWiro minimaluri xarjebi. minimaluri 

saeqspluatacio xarjebis miReba navTobtvirTebis gadatvirTvis 

pirdapiri variantiT, maTi specifikidan gamomdinare, SeuZlebelia. 

aqcentis gakeTeba satransporto saSualebebis racionalur 

regulirebaze maTi daugegmavi mocdenebis Semcirebis mizniT, 

faqtiurad SeuZlebelia. amrigad rCeba teqnologiuri procesebis 

gaumjobesebiT saeqspluatacio xarjebis Semcirebis varianti. 

gadatvirTvis kompleqsSi navTobtvirTebis damuSavebis 

dRevandeli analizidan Cans, rom maTi damuSavebis teqnologia 

anu matareblis miReba, teqnikuri daTvaliereba, formireba, 

vagonebis dajgufeba tvirTis saxeobebis mixedviT, Camosasxmel 

estakadaze miwodeba, rezervuarebSi navTobtvirTebis gadaxsma – 

damokidebulia mraval faqtorze, maT Soris gansakuTrebiT 

mniSvnelovania marSrutizaciis done, tvirTebis Semcveloba 

(fizikur-qimiuri maxasiaTeblebi) da moZravi Semadgenlobis 

gamoyeneba tvirTis saxeobebis mixedviT. 

nax. 5-ze naCvenebia gadatvirTvis kompleqsSi navTobtvirTebiT 

datvirTuli matareblis damuSavebis teqnologiuri sqema arsebuli 

meTodikiTa (a) da intensiuri teqnologiebis gamoyenebiT (b).  

rogorc naxazidan Cans, intensiuri teqnologiebis dros 

calkeuli teqnologiuri procesebis raodenoba gacilebiT 

mcirea, vidre arsebul pirobebSi. gadatvirTvis kompleqsSi 

(satvirTo terminalSi) navTobtvirTebiT datvirTuli erTi 

matareblis damuSavebis xangrZlivoba arsebuli meTodikiT, 

SeiZleba gaviangariSoT formuliT: 

60:)
180

(2















 sat
est

miw.es
mol

gm

gm

dajf-gteq.d
nav.t
dam tt

L
tttt


, sT.     (6) 
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   nax. 5. gadatvirTvis kompleqsSi navTobtvirTebiT datvirTuli 
    matareblis damuSavebis teqnologiuri sqema arsebuli 
          meTodikiTa (a) da intensiuri teqnologiebis (b) gamoyenebiT 
 
 

teq.dt sapasporto sadgurSi matareblis teqnikur daTvalierebaze 

daxarjuli dro, wT;  

f-gt matareblis ganformireba-formirebaze daxarjuli saSualo 

dro, wT;   

dajt vagonebis dajgufebaze daxarjuli saSualo dro, wT;   

g-mL vagonTa miwodeba-gamotanis frontis sigrZe, km; 

g-mv  miwodeba-gamotanis saSualo siCqare, km/sT; 

miw.es
molt Semadgenlobis (axsnis) mocdena Camosasxmel estakadaze 

miwodebamde, wT;       

sat
estt Camosasxmel estakadaze yofnisas satvirTo operaciebze 

daxarjuli dro, wT. 

gadatvirTvis kompleqsSi navTobtvirTebis damuSavebis 

optimizaciis maTematikuri modeli gamoisaxeba Semdegnariad: 

60:)
180

(2















 sat
est

miw.es
mol

gm

gm

fteq.d
nav.t
dam tt

L
ttt


, sT.            (7)   

nas. 6-ze naCvenebia gadatvirTvis kompleqsSi matareblis 

damuSavebaze saWiro teqnologiuri drois damokidebuleba 

miwodebis frontis sigrZesa da Semadgenlobis moZraobis siCqareze. 
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SeiZleba davaskvnaT, rom matareblis damuSavebaze saWiro dro 

misi intensiuri teqnologiebiT damuSavebisas gacilebiT naklebia, 

vidre Cveulebriv pirobebSi da saSualod meryeobs 0,4-1,0 sT-is 

farglebSi. faqtiurad es aris matareblis ganformirebisa 

(nawilobriv) da dajgufebaze gamonTavisuflebuli dro. 

 
 nax. 6. gasatvirTi kompleqsSi matareblis damuSavebaze saWiro 
   teqnologiuri drois damokidebuleba miwodebis  frontis 
   sigrZesa Lm-g da Semadgenlobis moZraobis siCqareze vm-g. 
   ---------- matareblis damuSaveba dadgenili teqnologiiT; 
         -- -- -- matareblis damuSaveba intensiuri teqnologiiT. 

 

intensiuri teqnologiebis mixedviT saporto terminalSi 

matareblis damuSavebisaTvis saWiro drois SemcirebiT wlis 

ganmavlobaSi gamonTavisuflebuli vagonebis raodenoba 

SeiZleba ganisazRvros formuliT: 

nav.t
net

nav.t
dam(op)

nav.t
damnetmat

vag
q

ttQn
n

)( 
 ,                     (8) 

sadac matn _dReRameSi gadatvirTvis kompleqsSi dasamuSavebeli 

matareblebis raodenoba;  

netQ  _ dasamuSavebeli matareblis netomasa, t; 
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nav.t
netq _navTobtvirTiT datvirTuli erTi vagonis netomasa. 

saqarTvelos rkinigzis pirobebSi es sidide SeiZleba 

aviRoT nav.t
netq =56 t; 

dRes arsebuli saeqspluatacio monacemebis mixedviT samtredia-

baTumis ubnisaTvis  2097,20856:)]4,58,5(243512[  g-s
vagn  vagoni; 

samtredia-foTis ubnisaTvis 11775,11656:)4,58,5(23357[  f-s
vagn  

vagoni. sul dReRameSi gamonTavisuflebuli vagonebis raodenoba 

iqneba 326117209   gs
vag

gs
vagvag nnn  vagoni; 

gamonTavisuflebuli savagono parkis eqspluataciiT 

miRebuli ekonomikuri efeqts vsazRvravT formuliT: 

k

cnSP
Э






1

)1(365 t.kmvagdin

wl


,                    (9) 

sadac dinp _oTxRerZiani satvirTo vagonis dinamikuri datvirTva; 

saqarTvelos rkinigzaze 76,52dinP t; 

vagS _satvirTo vagonis saSualo sadReRamiso garbena; 

5,282vagS km; 

  _ saremonto vagonebis wili vagonTa muSa parkSi; 

angariSebSi SeiZleba davuSvaT 12,0 ; 

t.kmc _dRevandel pirobebSi saqarTvelos rkinigzaze 10 t.km-

is Rirebuleba; 008,0t.kmc lari; 

k _ koeficienti, romelic gviCvenebs saeqpluatacio t.km-is 

fardobas satarifo t.km-Tan; saqarTvelos pirobebi-

saTvis SeiZleba miviCnioT 06,1k ; 

maSin sidide 2,6)06,11(:]008.0326)1,01(5,28276,52365[ wlЭ   

mln. lari. 

amrigad, saporto terminalSi navTobisa da navTobproduqtebis 

optimizacia miiRweva intensiuri teqnologiebis gamoyenebiT da 

misi ekonomikuri efeqti Seadgens daaxloebiT 6 mln. lars. 
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Sedegebisa da maTi gansjis mesame TavSi ganxilulia 

navTobisa da navTobproduqtebis gadamtvirTi satransporto 

logistikuri kompleqsebis sistemuri gamokvleva. navTobtvirTebis 

gadamtvirTi satransporto kompleqsebis funqcionirebisa da 

teqnikuri aRWurvilobis optimizirebisaTvis Catarebul iqna misi 

sistemuro gamokvleva, sistemuri midgomis, sistemuri analizisa 

da logistikis principebis poziciebidan. 

gadatvirTvis satransporto logistikuri kompleqsi 

warmodgenilia rogorc rTuli teqnikuri sistema, Sedgenili 

materialuri da misi Tanxmlebi nakadebis marTvis erTian 

kompleqsSi urTierTmoqmedi da urTierTdakavSirebuli 

teqnologiuri ubnebisagan. imitaciuri modelis Sedgenis dros 

gamoyenebulia e.w. struqturuli modelebis principi, anu roca 

cal-calke dgeba kompleqsis TiToeuli ubnis maTematikuri 

modeli, romelTa gaerTianebac maTematikuri formalizaciis 

meTodebis gamoyenebiT SesaZlebelia imitaciur modelSi. 

gadamtvirTi kompleqsis imitaciuri modeli warmodgenilia 

3 Semadgeneli nawilis saxiT: 1 – marTvis obieqtis modelebi 

procesis modelirebisaTvis, 2 – mmarTveli  sistemis modeli da 

3 – garemos modeli anu garemos gavlena kompleqsis muSaobaze.  

kompleqsSi lokaluri jaWvebis agebisaTvis Semotanilia 

aRniSvnebis sistema. gamokvlevis obieqtad aRebulia navTobis 

terminali momaragebis 2 sistemiT, sarkinigzoTi da milgamtariT, 

gadatvirTvis 2 variantiT – navmisadgomi da pirsi. Sesabamisad 

aris gadatvirTvis ori logistikuri jaWvi: `sarkinigzo 

transporti-estakada-sawyobi-navmisadgomi-gemi~ da `milgamtari-

sawyobi-pirsi-gemi~. 

imitaciuri modelis ageba efuZneba kompleqsis struqturul- 

parametruli modelis Sedgenas, maTematikuri modelis agebasa da 

optimizaciis obieqtis analizs. mizniT Catarda modelis Semavali 

da gamomavali arxebis sruli parametruli dekompozicia 

principiT: `Sesavali-procesi-gamosavali~. kompleqsis funqcioni-

rebis sxvadasxva alternatiuli variantebis Sefasebisas maTgan 
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optimaluris SerCevis mizniT, gamoyenebulia cnobili meTodika 

sabazro ekonomikis principebze dayrdnobiT: optimizaciis 

kriteriumad SerCeulia sufTa diskontirebuli Semosavlis  

maqsimumi ML
kSDSmax . optimaluri variantis SerCeva warmoebs 

optimizaciis kriteriumebis kombinirebuli moqmedebebisas Semdegi 

pirobebis gaTvaliswinebiT:  

0ML
kSDS ; 1kSI ; kiMSN  ,                   (10)            

sadac SI Semosavlianobis indeqsi; 

      MSN Sinagani momgebianobis norma; 

       ki kapitalze investiciis mier dadgenili norma. 

parametrebis sruli dekompoziciis klasifikaciis safuZvelze 

damuSavda gadamtvirTi kompleqsis maTematikuri modelis 

struqturul parametrul blok-sqema, romelSic parametrebi 

dayofilia Semdeg jgufebad (veqtorebad): )(tX


Semavali 

mmarTveli (umarTavi) parametrebis; )(tU


Sualeduri parametrebis, 

)(t


SemaSfoTebeli parametrebis; )(tZ


teqnologiuri parametrebis; 

)(tY


gamomavali marTvadi (mdgomareobis) parametrebis; )(tg


 

SezRudvebis veqtori. 

Tanmimdevruli sinTezis meTodiT miRebulia gadatvirTvis 

kompleqsis da misi qvesistemebis ZiriTadi teqnikur-ekonomikuri 

parametrebi. 

 
# aRniSvna maCveneblebis dasaxeleba 
1 2 3 
  1. saerTo maCveneblebi 

1.1. 
2,iki

Q  tvirTbrunva 

1.2. 
2,iki

Q  gadamtvirvis moculoba 

1.3. Pk integraluri danaxarjebi 
1.4. Kk kapitaluri danaxarjebi 
1.5. Ck saeqspluatacio danaxarjebi 
1.6. Rk rentabeloba 
1.7. SDSk sufTa diskontirebuli Semosavali 
1.8. SI Semosavlianobis indeqsi 
1.9. MSN momgebianobis Sinagani norma 
1.10. Sk kompleqsis saerTo farTi 
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cxrili 5-is gagrZeleba 

1.11. Kk servisuli momsaxurebis koeficienti 
  2. calkeuli qvesistemebis maCveneblebi. 

sarkinigzo transporti 
2.1. N vagonebis saerTo ricxvi 
2.2. L sarkinigzo misasvleli gzebis saerTo sigrZe 
2.3. Lmiw. miwodebis saerTo sigrZe 

2.4. Nest. estakadebis saerTo ricxvi 

2.5. Lmg. miReba-gagzavnis gzebis ricxvi 

2.6. Ll lokomotivebis saerTo raodenoba 

2.7. 
21 ,iiq  sarkinigzo vagonis (cisternis) tvirTamweoba 

2.8. Ts.S. saporto Stos gamSvebunarianoba 

2.9. Mpr.ss. gzebis raodenoba portis parkis, anda saporto 
sadguris raionSi 

2.10. Nmiw. miwodebaSi vagonebis maqsimaluri raodenoba 

2.12. Kgad. gadasacemi matareblebis raodenoba 

2.13. Mgg,samg. miReba-gagzavnis gzebis ricxvi da sigrZe 

2.14. Imiw. saSualo intervali miwodebaTa Soris 

3.1. Vsaw. sawyobebis moculoba 

3.2. Ngs. 
Og,s. 

gadamtumbi sadgurebis raodenoba da mwarmoebloba 

3.3. Sr. rezervuarebis mier dakavebuli farTi 

3.4. 
21 ,iiS  sawyobebis mier dakavebuli farTi 

3.5. KsirT. gamavali tvirTnakadis sirTulis koeficienti 

3.6. 
21 ,iiF  sawyobis tevadobis maragi 

3.7. aSl. DS Slangebis sigrZe da diametri 

3.8. 
21 ,iiS  sawyobis sadReRamiso gamSvebunarianoba 

  3. gadatvirTvis kompleqsi (navmisadgomi) 
3.1. Nnav. navmisadgomebis raodenoba 

3.2. Lnav. navmisadgomis frontis sigrZe 

3.3. Nt.x. gadatvirTvis teqnologiuri xazebis ricxvi 

3.4. PdR. satvirTo samuSaoTa intensiuroba 

3.5. ttv. gemis satvirTo damuSavebis dro 

3.6. Kdas. dasawyobebis anu gadatvirTvis koeficienti 

3.7. Ttv. operaciebis qveS navmisadgomis dakavebis dro 

3.8. fr. navmisadgomis sadReRamiso gamSvebunarianoba 

3.9. QdR. navmisadgomis sadReRamiso tvirTbrunva 

3.10. Ynav. navigaciis periodis xangrZlivoba 

3.11. saw. sawyobis tvirTebis gavlis koeficientia 

3.12. Gtv. tvirTis raodenobaa gemze 

3.13. Pg.sT. gemis datvirTvis tvirTsaaTebis norma 

3.14. nav

21 ,iiQ  navmisadgomis tvirTbrunva 

3.15. Gnav. navmisadgomis frontis tvirTdaZabulobaa 

3.16. Nt, Pt centridanuli tumboebis ricxvi da mwarmoebloba  
navmisadgomze 

3.17. Pwl. navmisadgomis wliuri gamSvebunarianoba 

3.18.  saporto Stos dakavebis koeficientia 
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cxrili 5-is gagrZeleba 

3.19. TsaS. saporto Stos gamSvebunarianoba 

3.20. gamS. navmisadgomis sanavigacio gamSvebunarianoba 

4.1. S saangariSo gemebis tipebis raodenobaa (SS) 
4.2. Kmet. portis meteopirobebis koeficientia 

4.3. Knav. navmisadgomis gamoyenebis koeficienti 

4.4. DWS saangariSo gemis wyalwyva 
4.5. LS , BS saangariSo gemis sigrZe da sigane  
4.6. Kgem. saangariSo gemis samSeneblo Rirebuleba 

4.7. nt.  tankerze tankebis raodenoba 

4.8. max
SV , 

min
SV  

gemis partiebis maqsimaluri da minimaluri sidide 

4.9. N, 
Nsaer. 

gemis damuSavebis sufTa da saerTo intensivobaa 

4.10. Kf. Cf. xvedriTi kapdabandebebi flotze da saeqspedicio 
danaxarjebia flotis Senaxvaze 

4.11. Pg.sT. gemis datvirTva gem.saaTebis normaa. 

 

yovelive zemoTmoyvanilis gaTvaliswinebiT damuSavebuli 

iqna navTobtvirTebis gadatvirTvis kompleqsis maTematikuri 

modelis struqturuli blok-sqema (nax. 7) da dagegmvisa da 

marTvis imitaciuri modelis agebis logikuri sqema (nax. 8).  

SerCeuli optimalobis kriteriumis safuZvelze formali-

zebuli da SemuSavebuli iqna gadamtvirTi kompleqsis 

optimizaciis maTematikuri modeli, romlis drosac unda 

Sesruldes Semdegi pirobebi da moTxovnebi: 

kompleqsis optimizaciis maTematikuri modeli, romlis 

drosac unda Sesruldes Semdegi pirobebi da moTxovnebiL 
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 nax. 8. navTobproduqtebis gadatvirTvis satransporto logistikuri 
       kompleqsis dagegmvisa da marTvis imitaciuri modelis agebis 

logikuri sqema 

problemis formulireba: navTobisa da navTobproduqtebis gadatvirTvis satransporto-
logistikuri kompleqsebis muSaobis efeqturobis amaRleba da ganviTareba: ZiriTadi 
qveproblemebis gamoyofa da agebis mimarTulebaTa SerCeva. 

sistemis teqnologiuri da funqcionaluri struqturis Seqmnis meTodebis analizi. urTierTqmedebis 
–gadamtvirTi kompleqsi-garemos gamokvleva. sawyisi informaciis Sekreba da analizi. 

problemis gadawyvetis meTodebis gamokvleva da modelirebis meTodis SerCeva. gadamtvirTi 
kompleqsebis integraciis potencialuri SesaZleblobebis formireba. gadatvirTvis satransporto-
logistikur momsaxurebaze moTxovnis gansazRvra, funqcionirebis Sefasebis, maCveneblebis, 
prognozuri modelebis damuSaveba da eqsperimentis Sesrulebis Semowmeba. 

gadatvirTvis kompleqsis modelis formireba: imitaciuri eqsperimentebis miznebi da amocanebi: 
sistemis funqcionirebis variantebis eqsperimentul SefasebaTa kriteriumebis formulireba. 

imitaciuri eqsperimentebis realizaciis klasikuri situaciebisa da etapebis gamoyofa.

gadatvirTvis kompleqsSi teqnologiuri procesis modeli (topologiuri aRwera, modelis saxis 
gansazRvra da misi aRwera). 

gadatvirTvis kompleqsis struqturis, sinTezi. kompleqsis funqcionirebis jamuri parametrebis 
pirdapiri angariSis algoriTmis damuSaveba. 

sagegmo da sammarTvelo gadawyvetilebaTa SerCeva.

gadatvirTvis kompleqsis dagegmvisa da marTvis imitaciuri modelis ZiriTadi modelebis damuSaveba.

sageneracio maCveneblebis gansazRvra da SemTxveviTi procesebis generaciis meTodebis 
SerCeva. 

gadatvirTvis kompleqsis dagegmvisa da marTvis imitaciuri modelis moduluri struqturis 
ageba. sistemis dekompozicia. qvemodelebis aRwera da parametrizacia.

modelSi ZiriTadi wesebis (strategiebis) damuSaveba. modelis parametrebis gansazRvra. 

sistemis analizi da ZiriTadi qvesistemebis gamoyofa
sarkinigzo transportis Senaxvis qvesistema 

monacemebis Sekreba da winaswari damuSaveba. sistemuri datvirTvis aRwera da monacemebis bankebis 
Seqmna  

imitaciuri sistemis realizacia 

modelis programireba da gamarTva. modelis Semowmeba, gamocda da gamokvleva. modelis  
verifikacia da validacia. 

imitaciuri eqsperimentebis Catareba da modelis Tvisebebis Seswavla. imitaciuri eqsperimentis 
dagegmva 

modelis eqspluatacia. modelirebis angariSebis ganxorcieleba. gamoTvliTi monacemebis Sevseba, 
registracia da dagroveba. procesis mimdinareobaze dakvirveba.  

modelirebis Sedegebis damuSaveba da interpretacia da misi gamoyeneba gadatvirTvis kompleqsis 
proeqtirebis procesSi.

eqsperimentebis Sedegebis gamzogadoeba da saboloo saproeqto gadawyvetilebaTa miReba.

gadatvirTvis kompleqsebis proeqtirebis erTiani kompleqsuri meTodologiis damuSaveba.

dinamikuri monacemebistatistikuri monacemebi damxmare pirobebi 

kompleqsis qvesistemebisaTvis imi-
taciuri algoriTmebis damuSaveba 

kompleqsis qvesistemebisaTvis imitaciuri modelebis 
damuSaveba 

1. 

2. 

3. 

4. 

4.1. 

5. 

4.2. 

4.3. 

6. 

7. 

8. 

9. 10.

11. 

12. 

13. 

14. 

14.1. 

14.2. 

14.3. 

14.4. 

14.5. 

15. 

gadatvirTvebis qvesistema flotis momsaxureba
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.  

 navTobtvirTebis gadatvirTvisa da masze moTxovnis moculobebs 

Soris balansi; 

 kompleqsis gamtarunarianobis parametri; 

 gadazidvebis moculobebis balansi; 

 sarkinigzo transportis moZravi Semadgenlobis gamoyenebis 

pirobebi; 

 Sromis resursebis gamoyenebis piroba; 

 cvladebis mTelricxvianobisa da dadebiTobis piroba. 

 

sadisertacio naSromSi Camoyalibda Semdegi ZiriTadi 

daskvnebi: 

1. damuSavebulia satransporto logistikur kompleqsebSi 

sarkinigzodan sazRvao transportze navTobtvirTebis 

gadatvirTvisas teqnologiuri procesis optimizaciis 

mecnierulad dasabuTebuli modeli, dafuZnebuli Tanamedrove 

satransporto logistikis ZiriTad kanonzomierebebze, 

saTanado teqnikur-ekonomikuri gaangariSebebiT; 
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2. gadatvirTvis procesis calkeuli parametrebis gavlenis 

amsaxveli damuSavebuli maTematikuri modelebisa da Sesabamisi 

gaangariSebis Sedegebis analizis safuZvelze, naCvenebia 

gadatvirTvis efeqturobis amaRlebisaTvis logistikuri 

kompleqsis calkeuli qvesistemebis teqnikuri parametrebis 

gaangariSebis gadamwyveti mniSvneloba. kerZod, dadginda, rom 

satransporto logistikur kompleqsSi teqnikurad SeuZlebelia 

navTobtvirTebis gadatvirTva pirdapiri variantiT, anu 

vagonidan gemze. umniSvnelovanes faqtors gadatvirTvis 

procesSi warmoadgens sasawyobo simZlavreebis optimaluri 

mniSvnelobebi, rogorc gegmiuri navTobtvirTebis aTvisebisas, 

aseve gadatvirTvis kompleqsSi sarkinigzo da sazRvao 

satransporto saSualebebis urTierTSeTanxmebuli mosvlis 

grafikis Seusruleblobis SemTxvevaSic;  

3. dadginda, rom baTumis satransporto logistikur kompleqsebSi 

wliuri gadamuSavebisunarianoba Seadgens daaxloebiT 10 

mln.t-s, aqedan udidesi wili navTobtvirTebia (8 mln.t=85%). 

foTis kompleqsSi wliurad gadamuSavdeba daaxloebiT 6 

mln.t tvirTi, saidanac daaxloebiT 15% anu 1 mln.tona, 

navTobtvirTia. baTumis kompleqsSi realurad realizebulma 

simZlavrem Seadgina 63, xolo foTisaSi – 75%; 

4. Catarebuli analizis safuZvelze dadginda saqarTvelos 

satransporto logistikur kompleqsebSi navTobtvirTebisaTvis 

saWiro sasawyobo tevadobebis optimaluri mniSvnelobebi: 

asaTvisebeli tvirTnakadis realuri sididis pirobebSi 6 

mln.t navTobtvirTis asaTviseblad saWiroa 25 cali 5000 t 

tevadobis rezervuari.. amasTan, saWiroa baTumisa da foTis 

terminalebSi, satransporto saSualebebis urTierTSeTanxmebuli 

mosvlis grafikis darRvevis SemTxvevaSi, navTobtvirTis 

mocdenis (matareblis mocdenis) likvidaciis mizniT, aigos 

sami matareblis netomasaze gaTvlili damatebiTi rezervuari, 

rac saSualod TiToeuli portisaTvis Seadgens 3600 t-s; 
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5. Catarda navTobtvirTebis gadatvirTvaSi monawile satransporto 

sistemebis racionaluri urTierTqmedebis analizi, ros 

safuZvelzec dadginda, rom sarkinigzo transportze grafiki 

sruldeba daaxloebiT 85, xolo sazRvaoze – 65-iT. 

ganisazRvra satransporto saSualebebis moZraobisas, dadgenili 

grafikidan maTi gadaxris albaToba gasavleli manZilis 

sididisagan damokidebulebiT. kerZod, roca gasavleli 

manZili gadatvirTvis punqtamde Seadgens 500 km-s, grafikis 

Sesrulebis albaToba transportis orive saxeobaze yvelaze 

maRalia; am dros es sidide rkinigzis transporze Seadgens 

0,988, xolo sazRvaoze – 0,981. gasavleli manZilis gadidebiT 

grafikis Sesrulebis albaToba mcirdeba: roca gasavleli 

manZili 1000 km-ia, sarkinigzo transportze grafikis Sesrulebis 

albaTobaa 0,970, xolo sazRvaoze – 0,955; manZilis gazrdiT 

2000 km-de, grafikis Sesrulebis albaTobis mniSvnelobebia 

Sesabamisad 0,948 da 0,922; 

6. damuSavebulia navTobtvirTebis gadatvirTvis optimizaciis 

maTematikuri modeli, ris safuZvelzec dadginda, rom 

sarkinigzo-sazRvao transportiT navTobtvirTebis Sereuli 

gadazidvebis dros, gansxvavebiT `mSrali~ tvirTebisagan, 

optimizacia gadatvirTvis intensiuri teqnologiiT (pirdapiri 

variantiT) SeuZlebelia, aseve SeuZlebelia gadatvirTvis 

optimaluri variantis miReba satransporto saSualebebis 

racionaluri urTierTqmedebiT maTi daugegmavi mocdenebis 

Semcirebis mizniT; optimaluri varianti miiReba matarebelSi 

logistikis principiT vagonTa dajgufebisa da marSruti-

zaciis donis amaRlebis gziT. am dros arsebul teqnologiasa 

da SemoTavazebuls Soris, navTobtvirTebis damuSavebaze 

saWiro drois xarji mcirdeba 0,4-1,0 sT-iT. saqarTvelos 

satransporto logistikur kompleqsebSi SemoTavazebuli 

meTodiT navTobtvirTebis gadatvirTvisas, SesaZlo ekonomikuri 

efeqti Seadgens 6,0-6,5 mln. lars weliwadSi; 
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7. damuSavebulia logistikuri principebiT navTobtvirTebis 

gadatvirTvis teqnologiuri struqtura sistemuri midgomis 

meTodologiisa da navTobtvirTebis gadatvirTvis specifikis 

gaTvaliswinebiT; Sesrulebulia procesebis dawvrilebiTi 

dekompoziciuri analizi sivrcis, drois, funqcionaluri da 

organizaciuli aspeqtebis mixedviT. dadgenilia kompleqsis 

sruli klasifikacia optimizaciis maTematikuri modelis 

Sesadgenad; 

8. damuSavebulia kompleqsis struqturul-parametruli modelis 

Sedgenis meTodologiuri safuZvlebi da misi blok-sqema. 

parametruli sinTezis safuZvelze funqcionalur aspeqtSi 

Sedgenilia kompleqsisa da misi qvesistemebis ZiriTadi 

teqnikur-ekonomikuri maCveneblebis jamuri cxrili calkeuli 

jgufebis mixedviT; 

9. efeqturobis SerCeuli kriteriumebis safuZvelze Catarebulia 

miznobrivi funqciis maTematikuri formalizacia; damuSavebuli 

da SemoTavazebulia navTobtvirTebis gadatvirTvis kompleqsis 

optimizaciis maTematikuri modeli, aRwerili optimizaciis 

procedurebis Sesabamisi SezRudvebisa da pirobebis 

gaTvaliswinebiT.  
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Abstract 

In the current conditions in list of transported goods significant place have the 
liquid cargo, amongst them most important are the oil and petroleum products. These 
goods are characterized by a high level of concentration of production and stability of 
freight flow. 

Among the carrying out in conditions of Georgia in recent year’s significance 
international power projects the most important place is occupied by oil and petroleum 
products. The transportation of these cargos is implemented by intermodal 
transportation forms by simultaneous participation of railway, pipeline and marine 
transport. The oil terminals are located in the Georgia sea ports - Batumi and Poti, as 
well as in Supsa (under construction) and Kulevi (under the construction completing 
process). Their supply is carried out by rail and pipeline transport. The demand on oil 
and petroleum products (petroleum cargo) increases perpendicular year accordingly is 
increasing the traffic volume as well as load on petroleum terminals and ports 
advancing railway station cargo handling equipment. 

It should be noted that in the beginning of the XXI century began a new era in 
the development of world economy. This circumstance is stipulated due political 
cataclysms occurred at end of the XX century. The establishment of new, independent 
countries and their integration in the world economic system raises completely new 
tasks for newly established, as well as the rest of the countries. These factors are 
reflected in the operation of transport system. In particular, “opens the borders” 
between the newly established countries and the rest of the world, were established a 
new transportation directions that in turn causes the creation and operation of new 
international corridors in several countries simultaneously. On the Georgia territory 
nowadays is operating known as “TRACECA # 10” the international transport 
corridor. In fact, the former Georgian Soviet Socialist Republic, which is not very 
effective in terms of transport capacity in other Soviet republics, has become the vital 
connecting country between Asia and Europe, while leading branches of its transport 
system – railway from “dead end” track transforms into the transit route. 

In the conditions of market economy, when is the high level of competition in 
the transport services market is necessary to ensure goods rapid transportation exactly 
in the agreed terms. In many cases this condition represents the basis of partnership 
agreement between the parties. In particular, the main objective of Georgia Railway 
functioning has become non-stor transit freight transportation in “TRACECA” 
transport corridor. 

From the carried out analysis has been shown that approximately 60% of the 
goods transported by Georgia Railway consists from petroleum products. Due the 
investigation is defined that on the main direction of the Georgia Railway the 
implementation of a transportation process rational full cycle as one of the impeding 
reason is the oil and petroleum products processing-related issues (the final phase 
railway transportation full cycle). It is known that oil and petroleum products 
attributable to a particular type of goods that are related with significant different 
technical, freight, commercial and shunting (complicated) operations in comparison 
with other cargo. The petroleum products according to their origination (bright, 
black), requires an adequate rolling stock, they are characterized by easy-to-ignition, 
high viscosity, vaporization, corrosive impact on metal and harmful effects on the 
human body. Besides the above mentioned, are specific their acceptance, possession, 
issuance, running, casting, handling from one mode of transport to another (pouring) 



 33

technologies. Thus, we can conclude that transportation of oil and petroleum goods is 
a complex problem, and for its implementation are necessary special conditions.  

In conditions of annually growing of oil freight flow, we found that the 
Georgian petroleum terminals can not provide the necessary handling capacity, their 
technical equipment and handling technological processes can not to meet the 
requirements, and therefore there is a great loss. Increases the established norms for 
railway and sea rolling stock idle time, increasing non-operational costs that 
negatively affects on the port and being in interaction with it separate modes operation 
efficiency, on the first plane raises railway and maritime transport interaction 
problems, as the major from these problems is the joints (railway and maritime 
transport interaction) subsystem technical development mismatch as well as incorrect 
regulation. Due the mentioned reason in often cases on the port advances spans are 
idle located (waiting for the handling process) dozens trains (hundreds of cars), and 
directly in the port station - dozens of “supply” waiting for handling. 

As the main reason of irrational interaction between railway and maritime 
transport in many years consists in improper, inappropriate development due the non-
operative situations of the technical facilities, non-rhythmical and uncoordinated 
delivery of cargo to ports and handling points as well as in mismatch of overloading 
capacity between different modes of transport, their improper development and 
application. 

At interaction between the railway and maritime transport the optimization of 
oil and petroleum products handling would only be rational by development  of 
technical - economic and organizational schemes and due taking into account the 
principles of transport logistics. In addition, it should be noted that the application in 
such tasks solution of logistics has not yet been properly studied and represents the 
actual problem. Thus, is revealed the topicality of problem: non-stop handling of 
carriages traffic and providing of flow operation of the “station – port” subsystem, 
systematization cargo delivery in freight terminals, mutually acceptable technical - 
technological parameters refinement and the definition of intensive latest technologies 
based on the principles of modern transport logistics. 

Thus, the objective of the presented dissertation work is the definition of 
Georgia sea handling complexes optimal operating modes at mixed railway - marine 
petroleum products traffic, due the analysis of existing and in the near future possible 
technical – technological factors and their complex implementation, grounding on the 
fully consideration of transport logistics basic regulation. 

In the work is analyzing the energy carriers transportation process in new 

economic conditions, are defined optimal criteria of oil and petroleum products 

transportation, are determined the specific technical - technological parameters. 
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